Abstract--The
, and the heat capacity ratios for the test gas and the driver gas.
The heated sample, either in absorption or emission, is viewed along the tube axis.
Note that with the axial configuration each slice of the sample (normal to the axis) is sequentially and rapidly raised to the shock temperature (in about 0.1/_s). The total Fig. 5(a) . Note that the background emission is initiated by the reflected shock; it begins to decline at = 1 ms, and approaches zero at about 1.75 ms. The measured Overall, spectra were recorded for reflected shock temperatures from 1250 to 3750 K.
A typical response curve for spectrometer settings between 2.80 and 3.6/_m is shown in Fig. 5(b) . Note the significant difference between traces a and b; whereas the former starts at zero at the onset of the reflected shock, the latter shows 1 cm defection at the initiation of the oscilloscope trace, indicating that emission at this wauelength started during the incident shock. In Fig. 5(c Fig. 9 indicates that their relative intensity changes little, as both bands decline due to falling temperature of the emitter, as expected. The strong emission at 3.4/_m rises sharply and attains a maximum at 0.49 ms; then it decays. As m the room temperature absorption spectrum, another fundamental C-H frequency but of weaker intensity, at 3.25/_m, appears as a shoulder on the higher frequency side of the strong band. The split became more apparent when these spectra were recorded at closer A2 intervals, but was not as deep as in the absorption spectrum, due to the broadened rotational structure of the two bands at the higher temperature. Emission starts at incident shock temperatures, recorded as the shock wave approaches the end window; then it rises sharply upon shock reflection.
The maximum intensity at 3.4_m peaks at _ 1300 K, reflected shock temperature. As it declines, IR emission at 3.04t_m rises due to acetylene production, first at 14(X) K. 9 ) show that substantial amounts of the isobutene remain for _ 1.5 ms, and that the product generated at higher temperatures is acetylene, which radiates at its own characteristic C-H frequency.
CH_ H,C=C-C = CH2
I CH3 in general respects, the thermal emission from 2,3-dimethyl-i ,3-butadiene is simiar to that of isobutene, but there are interesting differences. First, note that in Fig. 10 the split between the higher intensity band at 3.4_m is quite distinct, which reflects the relatively large split observed when the corresponding bands were recorded at room temperature in absorption.
The time-temperature dependence is more striking. This is illustrated qualitatively in the sequence of oscilloscope traces, Fig CH, f Fig. 10. As Fig. 9, for 1% H Figure 12 shows the evolution of intensities (corrected for sample density) for a range of reflected shock temperatures. post-shock reflection, then grow to a maximum at = 1.7 ms and finally decay. In each case the initial conversion involves C-C bond breaking, to generate free radicals. These rapidly rearrange and react to produce a host of smaller species that incorporate =CH_, units.
On the time scale of several milliseconds, at shock-tube temperatures and densities, the ensemble has relaxed substantially, but not completely, toward an equilibrium compositon.
The partition of C/H products (at equilibrium) for systems with C/H _ 1/2 was calculated [11] . At T = 1500 K the major components are C_,H2 and C_H_.
However, benzene disappears rapidly at T> 1600 K. The major remaining species are C4H_, and C_.H4. It is possible that higher resolution spectra would permit identification of these late emitters. 
